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Whetzel’s 
History of Phytopathology 


In this new book Prof. Whetzel sets forth in rather comprehensive outline 
the outstanding features in the evolution of the science of plant pathology. 
He divides his subject into five Eras—The Ancient Era (from earliest times 
to end of 5th century); The Dark Era (6th to 16th centuries inclusive) ; 
The Premodern Era (1600 to about 1850); The Modern Era (1853 to about 
1906) ; The Present Era (1906—). These Eras he in turn divides into 
Periods. He gives a general survey of each Era and each Period, crystal- 
lizes the evolutionary movement of each ; gives interesting biographic 
sketches of the predominant figures, frequently including portraits, and at 
the end of each Period adds a concise summary. Bibliographic references 
are numerous. Indeed the literature is here largely brought together for 


the first time. 


12mo of 130 pages, with portraits. By Hersert Hick Waerze., Professor of Plant Pathology, Cornell 
University, It. New York. 
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Fred’s Soil Bacteriology Dietrich’s Live Stock 


Laboratory Manual of Soil Bacteriology. Livestock on the Farm. By Wit11am Dret- 
By E. B. Frep, Ph.D., Associate Professor RICH, Ph.D., Head of the Department of 





of Agricultural Bacteriology, College of 
Agriculture, University of Wisconsin. 12mo 
of 170 pages, illustrated. Cloth, $1.25 net. 


Particularly valuable to students of soil 
— chemistry, physics, plant path- 
ology 


Kaupp’s Poultry Culture 


Poultry Culture, Sanitation, Hygiene. By 
B. F. Kaupp, M.S., D.V.M., Poultry Inves- 
tigator and Pathologist, North Carolina 
Experiment Station. 12mo, 418 pages, 197 
illustrations. Cloth, $2.00 net. 


Every side from names and breeds, to care 
and marketing. 


Animal and Dairy Husbandry, University 
of Minnesota, Crookston Branch. 12mo of 
269 pages, illustrated. Cloth, $1.50 net. 


A clear presentation of economic livestock 
raising. 


Hadley’s The Horse 


The Horse in Health and Disease. By 
Freperick B. Hapuey, D.V.M., Associate 
Professor of Veterinary Science, University 
of Wisconsin. 12mo of 260 pages, illustra- 
ted. Cloth, $1.50 net. 

Widely used in agricultural and veterinary 
schools. 


W. B. SAUNDERS COMPANY Philadelphia and London 
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Marine Biological Laboratory 
Woods Hole, Mass. 


Facilities for reseach in Zoology, 
Embryology, Physiology and Bot- 
any. Seventy-six private labora- 
tories, $100 each for not over three 
months. Thirty tables are avail- 
able for beginnersi n research who 
desire to work under the direction 
of members of the staff. The fee 
for such a table is $50.00. 


INVESTIGATION 
Entire Year 


Courses of laboratory instiuction 
with lectures are offeredin Inverte- 
brate Zooiogy, Embryology, Physi- 
ology and Morphology and Taxo- 
nomy of the Algae. Each course 
requires the full time of the student. 
Fee, $50. Alecture course on the 
Philosophical Aspects of Biolo 

and Allied Sciences is also offered. 


INSTRUCTION 


July 3 te August 13, 
1918 


Animals and plants, preserved, liv- 
ing, andinembryonic stages. Pre- 
served material of all types of 
animals and of Algae, Fungi, Liver- 
worts and Mosses furnished for 
classwork, or for the museum. Liv- 
ing matetial furnished in season 
as ordered. Price lists of Zoological 
and Botanical materia | sent on ap- 
lication. State which is desired. 
or price lists and all information 
regarding material, address 


GEO. M. GRAY, Curator, Woods Hole, Mass. 


The annua!) announcement will be sent on application to The 
Director, Marine Biological Laboratory, Woods Hole, Mass. 


SUPPLY 
DEPARTMENT 


Open the Entire Year 
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A Laboratory Guide in Bacteriology 


By Pau. G. Heinemann. 
$1.50, postage extra. 


Frosts’ Culture Charts (modified) 
For use with Heinemann’s Laboratory 
Guide. 1 cent each, postage extra. 


_ Embryology of the Chick and the 
g 


By Frank R. Livi. 
27 cents, postpaid. 


Methods in Plant Histology 


By Cuarues J. CHAMBERLAIN. 
$2.25, postage extra. 


Neurological Technique 


By Irvine HarpEsty. 


$1.75, postage extra. 
Animal Micrology 


By Micuaerz F, Guyer. 
$2.00, postage extra. 





The University of Chicago Press 


5811 Ellis Avenue Chicago, Illinois 








The American Academy 
of Arts and Sciences 


28 Newbury Street, Boston, Mass. 





Just issued. Proceedings, Vol. 52, Nos. 9, 10, 11. 


Crozier. W. J.—On the Pigmentation of a Poly- 


62. 11. 
clad. Pp. 723-730. icol. pl. May, 1917. 40 cents, 


52. 10. Thaxter, Roland.—New Laboulbeniales, chiefly 
ear American Species. Pp. 647-721. May, 1917. 
1.00. 

52. 9. Bridgman, P. W.—The Electrical Resistance of 
Metals under Pressure. Pp. 571-646. February, 1917. 90 cents. 


Other recent issues of the Proceedings 
52. 8 Wheeler, William Morton.—The Mountain Ants 
of Western North America. Pp. 455-569. January, 1917. $1.26. 


52. 7. Hitchcock, Frank Lauren.—A; Classification of 
Quadratic Vectors. Pp. 369-454, $1.25 

6562. 6. Wilson, E. B., and Moore, C. L. E.—Differential 
Geometry of Two Dimensional Surfaces in Hyperspace. Pp. 
267-868. November, 1916. $1.50. 


52. 5. Walton, A. C.—The ‘Refractive Body’ and the 
* Mitochondria’ of Ascaris canis Werner. Pp. 253-266. 2 pls. 
October, 1916. 40 cents. 


62. 4 Pierce, George W.—Theoretical Investigation 
the Radiation Characteristics of an Antenna. Pp. 189-264, 
October, 1916. $1.00. 

562. 3% Bri P, A a as at High Pres- 
sures. Pp, 80-187. July, 1916. $1. 

52. 2 P. W.—The Velocity’of Polymorphic 
Changes between lids. Pp. 55-88. July, 1916. 50 cents. 


52. 1. Thaxter, Roland.—New or Critical Species of 
Chitonomyces and Rickia. Pp. 1-54. June, 1916. 70 cents. 














School of Hygiene and 
Public Health 


OF THE 


Johns Hopkins University 





The establishment of a School of Hygiene and 
Public Health is announced by the Johns 
Hopkins University. Instruction will begin 
with the opening of the academic session 
October 1, 1918. Men and women students 
will be admitted on the same terms. Courses 
have been arranged leading to the degrees of 
Bachelor of Science in Hygiene, Doctor of 
Science in Hygiene and Doctor of Public 
Health. A circular describing these courses 
and giving other information will be sent on 
application to the Director.of the School of 
Hygiene and Public Health, care of the 
Johns Hopkins Medical School, Washing- 
ton and Monument Streets, Baltimore, 


Maryland. 
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THE VALUE AND SERVICE OF ZOO- 
LOGICAL SCIENCE! 
ESTHETICAL AND RECREATIONAL VALUES 





WE are met together in a world convulsed 
by strife, resounding with the measured 
tramp of armies, with the clash of arms, 
and into the vortex of this world-wide con- 
flict our own nation has been drawn. Back 
of the rising smoke of battle towers the 
gaunt figure of materialism. It is greed of 
material gain, it is lust of dominion, where- 
with to reap this gain, that has precipi- 
tated this mighty struggle. 

All nations have allowed themselves to 
fall in more or less degree under the sway 
of this materialism, and we ourselves are 
not without guilt in this respect, though 
not so guilty as our critics would fain have 
us believe. It was not to be wondered at 
that under these conditions many at first 
saw in this war only the rivalry of sordid 
interests, that they hesitated to take sides 
in a struggle in which they conceived the 
end not as the triumph of noble principles 
but as the supremacy of commercial ad- 
vantage, that our critics charged us with 
seeking to serve only our own selfish inter- 
ests and taxed us with hypocrisy when on 
entering the conflict we renounced material 
gain and raised the banner of truth and 
justice. 

But exposed to the heat of this conflagra- 
tion and in the crucible of suffering men’s 
ambitions have been refined, the metal has 
been freed from the dross. As the strug- 
gle has progressed, another figure—the 
figure of idealism—has become defined, ris- 


1Symposium before the American Society of 
Zoologists, Minneapolis, December 29, 1917. 
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ing youthful, strong and virile, and the 
meaning of the conflict stands plainly re- 
vealed. It is the age-long struggle between 
the multitude and the privileged few, be- 
tween the rights of the people and the di- 
vine right of kings, between the conception 
of government which makes the state the 
servant of the people who have created it 
and that which reduces them to slaves and 
places not only their possessions but their 
lives, at the disposal of the divinely ap- 
pointed rulers of the state, and even de- 
mands that their consciences be subservient 
to the will of the sovereign. Gradually as 
the issue has defined itself more and more 
clearly, the logic of events has forced na- 
tions whose entrance into the struggle may 
have been in a degree dictated by other and 
less noble motives to commit themselves 
definitely and unmistakably with respect to 
these fundamental principles and the sym- 
pathy of the individual must be bestowed 
for or against the democracy in which we 
who are truly Americans all believe. 

; But so confused and so clouded have been 
the issues, so bitter the struggle, waged both 
with the pen and the sword, that some have 
doubted the value of art, of literature, of 
science, of religion, and even of civilization 
itself. Ingenious logic has lent itself to so 
interpret and apply the principles of our 
own science as to justify the theory that 
might makes right, that the weak have no 
rights which the powerful can be bound to 
respect, that the strong nation is justified 
in taking possession of and administering 
the heritage of its weaker neighbors even 
though it be necessary to exterminate the 
weaker in so doing. 

The conflict has been severe. The forces 
of might, better prepared, better organized, 
more effectively administered, and profit- 
ing also by advantages of strategic position, 
have seemed to be on the high road to 
suecess. The issue still hangs in the bal- 
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ance, and victory for the right is not yet 
assured. Therefore, there are those who, 
faint-hearted, have despaired and, blinded 
by the apparent success of might, have lost 
faith in right and have recanted, laying 
the blame upon the idealists for having led 
them astray. They now profess admiration 
for the strength of materialism and deery 
the weakness of an idealism which breeds a 
race of cowards and weaklings. But are 
they justified? While it is true that ideal- 
ism, uncontrolled by reason, may build a 
house of cards which in time of stress col- 
lapses and buries both its followers and 
those associated with them, can this be af- 
firmed of that idealism through which 
shines the clear light of reason? Though 
the believer in truth, justice and right hesi- 
tates to draw the sword, is he not the 
stronger, relatively, if when he does so, he 
enters the conflict with clear conscience 
and high resolve? One looks in vain 
through the history of the ages for a case 
where freemen have been lacking in the 
courage to uphold their convictions, even 
in the face of the most oppressive opposi- 
tion, or to defend them, if necessary, by 
force of arms. 

_ It is this spirit of idealism which led our 
nation at first to give generously and indi- 
viduals to sacrifice much that the suffer- 
ings of war might be mitigated, and which, 
though we were long forbearing, led us, 
when reason had shown clearly the neces- 
sity of so doing, to enter the conflict, actu- 
ated by motives more altruistic than those 
which have impelled any nation in the 
previous history of this world. It is ideal- 
ism that is leading our young men will- 
ingly into a crusade which takes them far 
across the sea, to endure privations, suffer- 
ing and death itself, while their loved ones, 
who have bid them ‘‘God-speed’’ with tears 
in their eyes but with the pride of sacrifice 
in their hearts, pray for their success, and 
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hope for their return. Materialism is 
strong, but idealism, stronger still, is the | 
most powerful force in the world to-day. 
We can not doubt the outcome of the 
struggle, with our tremendous resources 
added to those of the nations with whom we 
are associated, and with the consciousness 
of high moral purpose to animate our 
armies. 

Not only is idealism a force to be reck- 
cned with now but from it we draw our 
faith in the future. When the nations come 
around the conference table to adjust terms 
of peace, the promise of the future will rest 
in the degree to which idealism is able to 
sway the council. Should materialism, 
perchance, assert itself, only a truce is pos- 
sible. The evolution of justice as between 
man and man can be slowed and even 
stayed for a time, but can not be long ar- 
rested. 

If then so much depends upon this force, 
if in it rests our faith in the present and 
our hope in the future, we should do well 
to investigate fully its nature and to deter- 
mine as precisely as possible the factors 
that contribute to its development. Such a 
pursuit, however, does not lie within the 
limits of this discussion; it is appropriate 
only to raise the question whether a love 
for the beautiful and the cultivation of it— 
that is, esthetics and esthetic training—are 
not among such factors. 

Idealism in last analysis rests upon a 
keen perception of truth, right and justice, 
and this involves that which is esthetic as 
well as that which is ethical. A recent 
writer on esthetics? says that 


esthetic and moral judgments are to be classed to- 
gether in contrast to judgments intellectual... . 
Esthetic judgments are mainly positive, that is, 
perceptions of good, moral judgments are mainly 
and fundamentally negative, or perceptions of evil. 
. . » Esthetics deals with values which are imme- 


2 Santayana, ‘‘The Sense of Beauty’’ (1910), 
pp. 23et seq. 
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diate, moral values are always remote. ... Not 
only are the various satisfactions which morals are 
meant to secure esthetic in the last analysis, but 
when the conscience is formed and right principles 
acquire an immediate authority, our attitude to 
these principles becomes esthetic also. Honor, 
truthfulness and cleanliness are obvious examples. 


Esthetic perception should not be con- 
fused with artistic production, although 
esthetic desire is back of and tinges all art. 
Thus interpreted art is subjective, esthetics 
objective. Thestudy of animal life has been 
a source of inspiration to artists of all 
time and apparently the earliest begin- 
nings of decorative art consisted in the 
erude drawings of men and animals traced 
by cave men on the walls of the caverns 
which sheltered them. Many conventional 
designs when traced back through the suc- 
cessive steps which mark their evolution 
lead to representation of animals which be- 
cause of some peculiarity of form excited 
the imaginations of aboriginal man. But 
we are not concerned directly with the 
value of animal study or the services of 
such study to art, great as they have been. 
It is the appeal which the study of animal 
forms makes to our sense of the beautiful 
that interests us here. 

In order to appreciate beauty, estheti- 
cians tell us, we must put ourselves in the 
place of that which excites the sensation, in 
a certain sense project ourselves into it. 
And as we do so ‘‘our motor activities re- 
hearse the tensions, pressures, thrusts, re- 
sistances, efforts, the volition, in fact the 
life, with its accompanying emotions, which 
we project into the form and attribute to 
it.’’"> Thus the sensation of beauty is a 
motor as well as a sensory phenomenon. If 
this sensation is one of pleasure we ascribe 
to the object the possession of beauty, if the 
opposite, of ugliness. But all sensations of 


8Lee and Anstruther-Thompson, ‘‘Beauty and 
Ugliness’’ (1912), p. 28. 
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pleasure are not accompanied by the per- 
ception of beauty. Pleasant as our recol- 
lections of a certain dinner may be we 
would hardly refer to it as beautiful, even 
to compliment the most gracious hostess. 
The frequent repetition of esthetic experi- 
ence gradually develops in the individual 
a greater susceptibility to such stimulation, 
in which regard esthetic pleasure differs 
from other pleasures the frequent indul- 
gence in which leads to satiety and even 
repulsion. 

This ability to project ourselves, which 
with respect to other creatures, leads to 
that we call sympathy, is a most valuable 
acquirement. It needs no argument to 
prove that it tends to develop unselfishness, 
humanitarianism, and ultimately a love of 
truth, right and justice, which is idealism. 
The cultivation of esthetics, therefore, is 
clearly not only one factor in the produc- 
tion of idealism, but perhaps the most im- 
portant factor of all. 

If one compare his impression with re- 
gard to a beautiful object with that of 
others he soon learns that the impression 
of each person is different, depending on 
previous experience, training and point of 
view, and that perceptions of beauty are 
always individualistic. The perceptions of 
two individuals may approximate one 
another if the basis of the one approximate 
that of the other, but as each has his own 
personality so each has his own percep- 
tions of beauty. If one be honest with him- 
self and others this tends to develop a re- 
spect for others’ opinions and his sense of 
fellowship with the rest of mankind. 

To quote again from a text referred to 
above :* 

It would be an error to suppose that esthetic 


principles apply only to our judgments of works 
of art or of those natural objects which we attend 


to chiefly on account of their beauty. ... In the 


4 Santayana, I. c., p. 110. 
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leading political and moral idea of our time, in the 
idea of democracy, I think there is a strong es- 
thetic ingredient, and the power of the idea of 
democracy over the imagination is an illustration 
of the effect of multiplicity in uniformity... . 
Of course, nothing could be more absurd than to 
suggest that the French Revolution... had an 
esthetic preference for its basis; it sprang, as we 
know, from the hatred of oppression, the rivalry 
of classes, and the aspiration after a freer social 
and strictly moral organization. But when these 
moral forces were suggesting and partly realizing 
the democratic idea, this idea was necessarily 
vividly present to men’s thoughts; the picture of 
human life which it presented was becoming fa- 
miliar, and was being made the sanction and goal 
of constant endeavor. ... The consequence was 
that democracy, prized at first as a means to 
happiness and as an instrument of good govern- 
ment, was acquiring an intrinsic value; it was be- 
ginning to seem good in itself, in fact the only 
intrinsically right and perfect arrangement. A 
utilitarian scheme was receiving an esthetic con- 
secration. The practical value of the arrange- 
ment on which, of course, it is entirely dependent 
for its origin and authority, was forgotten, and 
men were ready to sacrifice their welfare to their 
sense of propriety; that is they allowed an es- 
thetic good to outweigh a practical one. 


It was becoming an ideal. 


Esthetic love of uniformity, however, is usually 
disguised under some moral label; we call it the 
love of justice, perhaps because we have not con- 
sidered that the value of justice also, in so far as it 
is not derivative and utilitarian, must be intrinsic, 
or what is practically the same thing, esthetic. 

The same author emphasizes the idea 
that beauty is a species of value and the 
philosophy of beauty a theory of values. 
If this be true then another value of es- 
thetic training is that it educates the 
judgment. One is inevitably led to com- 
pare beautiful objects one with another not 
only to determine degrees of beauty, but 
also to discover the new beauty which such 
eomparison may disclose. 

The pursuit of beauty, furthermore, in- 
volves continued attention ; a certain object 
may attract us at first glance because it 
exerts a powerful stimulus and commands 
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our attention, but no casual glance will re- 
veal beauty in it, and to appreciate that 
beauty to the utmost we must become ab- 
sorbed in contemplation, must, as we often 
say, ‘‘enter fully into the spirit of the 
thing.’’ This is another value attached to 
the study of esthetics, that it develops the 
power of concentrated observation. 

It thus appears that the cultivation of 
esthetics not only tends to develop sym- 
pathy and from that as a starting-point, 
becomes a prominent factor in the develop- 
ment of idealism, but also develops judg- 
ment, power of concentrated observation, 
and respect for the opinions of others, be- 
ing thus also a factor in the production 
and spread of democratic ideals. The mul- 
tiplication of objects of beauty in our cities 
—parks, with all that usually goes with 
them, fine buildings, and works of art—is 
rot extravagance, nor is it of little conse- 
quence that we seek to secure beauty in all 
the details of our surroundings. The effect 
of these things, acting gradually and ex- 
erted unconsciously upon the citizens, pro- 
duces in time results which no one can 
measure but of the value of which there 
ean be not the slightest doubt. 

In this connection we should be reminded 
of the fact that esthetics is but rarely 
taught as such, and indeed, the daily con- 
tact with beautiful things, working si- 
lently but none the less surely, is more ef- 
fective than conscious efforts to secure re- 
sults, which too often defeat themselves by 
the opposition of the persons whom it is de- 
sired to affect. Esthetic training may be 
secured from the study of literature, of 
science, or of the arts, if care be used to 
take advantage of the opportunities con- 
stantly offered. 

The study of animal life is peculiarly 
suited to form the basis of esthetic training, 
and, indeed, no one can acquire even a rudi- 
mentary knowledge of zoology without be- 
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ing influenced esthetically. There is in the 
ease of the animal, not only the beauty of 
form and of color which belongs to so 
many natural objects, but also the beauty 
of motion, in the case of birds the beauty 
of song, and in all higher animals even 
greater esthetic possibilities are revealed in 
the degree to which their natures are akin 
te that of man. Animal nature study de- 
velops sympathy, judgment and the power 
of observation, and always excites the 
closest attention, thus possessing exactly 
the esthetical values referred to above. It 
is clearly opposed to all that is dogmatic, 
and properly presented or acquired con- 
tributes to liberality of thought and respect 
for the points of view of others. 

In another way animal nature study is 
supreme among the subjects which may 
form the basis of training in esthetics. 
Just as the earliest artistic efforts of primi- 
tive man seem to show that of all the ob- 
jects about him animals appear to have 
most attracted his attention and stimulated 
first his imagination, so in childhood we to- 
day are first most strongly impressed by 
the living animals about us. While chil- 
dren may be to a degree interested in trees, 
and flowers, and the inanimate things 
around them, the most effective approach 
to nature study in the case of younger chil- 
dren is through the study of animals and 
this is the logical beginning of esthetic 
training. 

It thus appears, if the points which have 
been referred to are well taken, that the 
cultivation of esthetics is highly valuable 
to us as individuals, to the communities in 
which we live, to the nation of which we are 
a part, and to mankind as a whole, and 
since the study of animal life is preemi- 
nently fitted to serve as the beginning of 
such cultivation and is peculiarly appropri- 
ate as material for its continued prosecu- 
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tion, no further argument is necessary to 
show the esthetical value of zoology. 

In inviting your attention to the other 
aspect of the topic assigned to me, the rec- 
reational value of zoology, it should first be 
noted that this does not involve entrance 
upon a new field. The play instinct, which 
is exhibited by many animals in varying 
degree, and which with his more complex 
nervous system, reaches its highest and 
most varied manifestations in man, is essen- 
tially an esthetic instinct. 

This is most evident in the play of chil- 
dren. They impersonate various charac- 
ters, and little girls, ‘‘playing lady’’ repro- 
duce practically all the activities of their 
mothers—they keep house, they have and 
direct imaginary servants, they order by 
telephone articles needed in the household, 
they make calls, go to parties, become ill 
and call physicians or nurse members of 
the families who are sick, they go visiting, 
write, send and receive letters, imagine 
themselves afflicted by the various trials 
that beset married life, exchanging sym- 
pathy with one another over these troubles, 
and if they be not yet subject to these 
trials, they have lovers and enjoy the con- 
sequent notes, flowers, bonbons, invitations 
to the theater, and other attentions that at- 
tend such a blissful state of existence. 
Boys in like manner impersonate their 
fathers, or conceive of themselves as animals 
the habits of which they imitate, and even 
pose as inanimate objects and endeavor to 
reproduce the qualities they ascribe to such 
objects. Have none.of you a memory of 
having played animal and a recollection 
of the disappointment you felt as an ele- 
phant when your more sagacious compan- 
ions, who were monkeys, climbed the tree 
after apples and insisted on your remaining 
on the ground ? 

Thus the child puts himself in the place 
of the object which he sees in his imagina- 
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tion, and derives pleasure from the activi- 
ties that that involves. That he secures 
from it a sensation of beauty may be ques- 
tioned in many cases, but it should be re- 
membered that children reproduce more or 
less perfectly such activities as seem to 
them attractive, such as flying and swim- 
ming, or personal qualities which they ad- 
mire, that they aim to arrive at consistency 
in their play, and that a sense of rhythm is 
frequently strongly evident. Many games 
are accompanied by singing, and a careful 
study of the whole matter has led to a gen- 
eral recognition among estheticians of the 
esthetical nature of play as it is carried on 
by children. 

In adults this is less clear. But the es- 
sence of play in adults is in the laying aside 
of one’s ordinary character and activities 
and the assumption of a different character 
with the different activities this involves. 
To a greater degree than in the case of 
children do adults seek to realize the fullest 
consistency in the playing of the part and 
to a greater degree do these activities in- 
volve that which is really beautiful. It is 
interesting to note also the tendency of 
adults at play to break into song. 

Play activities must, if they be in the 
fullest sense of the word play, have noth- 
ing in common with our ordinary voca- 
tions. Hunting is recreation to the business 
man but business to the professional 
hunter and guide. A hunter would enjoy 
less of the pleasure of the hunt if he did 
not wear the regulation hunting clothes and 
carry the paraphernalia which is appropri- 
ate to such an expedition. The charm in 
hunting lies in the constant stimulation of 
the imagination. The hunter is alert to the 
possibility that any moment the game may 
come into view and demand instant action 
if it be secured. Any grass-clump, any 
thicket, any piece of woodland, any depres- 
sion, or any turn in his course may disclose 
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the quarry. A hunting excursion is really 
a constant succession of play-reactions. 
The killing is not pleasure, but the getting 
of the game gives satisfaction because it is 
the culmination and realization of a pursuit 
which has been in the fullest sense of the 
word, esthetic. 

Not only must play activities be different 
from ordinary activities but the object 
sought must be non-utilitarian. A man 
who goes hunting or fishing with the sole 
idea of killing and bringing home all the 
booty he can, and, it may be, whose game 
is driven up to him, does not derive the 
recreation he might from his quest. 

It is unnecessary to say that recreation 
must afford pleasure to him who seeks it. 
This element introduces the possibility of 
infinite variety in play, and again empha- 
sizes its resemblance to other esthetic ac- 
tivities, which we have seen are individual- 
istic in character. ‘Two persons will find 
equal enjoyment in very different types of 
recreation, what is play to one might be the 
hardest of work to another, and the ways 
in which different individuals will pursue 
the same type of recreation are almost as 
many in number as are the individuals 
themselves. 

The aim of play is primarily rest. We 
endeavor to select recreation of such a char- 
acter as to demand the use of muscles ordi- 
narily not called into activity, thus reliev- 
ing those that are exhausted with the daily 
toil. We seek enjoyment in directions that 
carry us outside our ordinary field of 
thought and in that way afford the oppor- 
tunity to tired nerve cells to recuperate 
their energies. We demand in our play 
freedom from worry and responsibility. A 
quality in play much emphasized by some 
students of the subject is that its activities 
are assumed voluntarily and may at any 
moment be suspended. How much it adds 
to the enjoyment of a trip if we feel that it 
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makes no difference when we get home! 
Play should involve both muscular and ner- 
vous activity and should be capable of fully 
absorbing the attention of the player. 

Finally it may be pointed out that recre- 
ation should be taken away from the fa- 
miliar surroundings, is most profitable 
when taken in the open air, and most satis- 
fying to a person of taste and culture, if 
sought amid scenes which stimulate our 
sense of beauty. 

The ultimate aim of recreation is, as was 
that of esthetics, the development of a more 
effective individual to the ends that he may 
become a more worthy citizen. As each de- 
velops sympathy, the power of. judgment, 
and of concentrated attention, they both do 
contribute definitely to this end. And both 
assist in this development in another man- 
ner which has not been mentioned. Ner- 
vous balance, the ability of an individual to 
maintain a clear mental vision, an active 
imagination, the possession of strong emo- 
tions always held in check by reason, are 
necessary if a man is going to be consist- 
ently a safe and progressive citizen. Both 
esthetics and nature study not only tend to 
develop this balance and these qualities, 
but both also offer relief from strain when 
one’s burdens become heavy and the weight 
of responsibility presses hard. One per- 
son finds relief in the beauty of art, 
another in the beauty of literature, but 
many and perhaps the majority seek it in 
the beauty of nature in one form or 
another or in the relaxation and recupera- 
tion which are afforded by recreation. 

That the study of animals, particularly 
in their natural environment, affords op- 
portunities for recreation is so evident as 
to make proof unnecessary. But emphasis 
is given to the statement if attention is 
called to the fact that all the essential con- 
ditions of play are present, that it takes 
one away from ordinary scenes and activi- 
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ties, leads him into the open air, brings 
him in contact with interesting and beauti- 
ful objects, demands physical and mental 
activity, and if he be susceptible to the at- 
traction of such objects at all, absorbs his 
attention, and thus relieves him from 
worry and responsibility. 

- Thus zoology has a very considerable 
recreational value, but it is clear from what 
has been said that this is to be secured in 
greatest degree from the study of field zool- 
ogy, or as it is usually called, nature study. 
There is much esthetic value in the study 
of animals in the laboratory and museum 
and there is some recreational value as 
well, but both are realized in far greater 
degree if animals be studied living, in their 
natural surroundings, and displaying their 
characteristic activities. 

Hunting is attractive to many men and 
to some women, but opportunities for such 
recreation are rapidly growing less and less, 
and over the larger part of our country are 
now secured only at a considerable sacri- 
fice of time and money. Fishing is still 
within the reach of a larger number, but 
opportunities for this enjoyment are con- 
stantly diminishing. Under these condi- 
tions many sportsmen have taken to the 
camera and find close at hand in the pur- 
suit and photography of animals too small 
to serve as game all the pleasures that they 
formerly found in hunting or fishing. 

One feature of nature study which adds 
greatly to its recreational value so far as 
the great number of our people is con- 
cerned is that it may be pursued close at 
hand. The out-of-doors is all around us, 
but most of us see little of it. Let one take 
up the pursuit of nature study and every- 
thing about him takes on a different aspect. 
Where before he saw only earth and sky 
and woods and fields, now he sees a myriad 
of beautiful and interesting forms. His 


SCIENCE 


[N. 8. VoL. XLVII. No, 1222 


eyes are opened to objects and activities be- 
fore undreamed of and not only does the 
thicket and weed-patch, pond and stream, 
become scenes of marvelous activity, but 
the air is vibrant with tones before un- 
heeded. The activities of the animals here 
as in the case of esthetics give to animal 
nature study a peculiar value as compared 
with the study of plants or inanimate na- 
ture. 

And as the study is pursued the sur- 
roundings become pregnant with more and 
more of interest and beauty. Every walk 
becomes an adventure and every area to 
which one devotes his attention a field of 
discovery. It has been said that to secure 
the greatest value from recreation one 
must seek new scenes and such as afford 
opportunities for the contemplation of the 
beauties of nature. To the student of na- 
ture study the most familiar scenes take on 
a new aspect, and as his knowledge in- 
creases he not only learns how to find new 
and beautiful objects, but he acquires also 
that which enables him to project himself 
into features of his surroundings which 
before seemed commonplace and uninterest- 
ing. These now appear beautiful and to 
opportunities for healthy recreation are 
added means of esthetic enjoyment which 
ean be but slightly appreciated by those 
who have never experienced them. Nay 
more—as nature is infinite, and as he is 
capable of continued development, a life- 
time of ever-widening opportunity unfolds 
itself as he proceeds. 

It may seem a far ery from the tumult of 
battle to the calm and peace of the road- 
side, the meadow and the woods; from the 
broad principles for which nations are con- 
tending to the simple facts of nature study ; 
from a field of struggle which involves the 
whole world to the area limited by one’s 
horizon. But a little consideration shows 
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that it is not so far, after all. From the 
tighways and byways from one end of this 
country to the other are coming the men 
who are to fight the battle for freedom; 
in last analysis the idealism for which this 
nation stands is rooted in the minds of its 
people ; and the extent to which the govern- 
ment can prosecute the war, it may be even 
victory itself, depends upon the strength 
of that idealism in the minds of even the 
most humble and least traveled of our citi- 
zens. 

But after the war will come peace, when 
we will resume to a large degree our 
former daily habits of life and thought, 
when the communities in which we live will 
once more take up the tasks of civie and in- 
dustrial development, when our nation will 
turn again to those problems of govern- 
ment and society upon the successful solu- 
tion of which its future prosperity, if not 
its existence, depends. Then will be needed 
more than now the idealism which a crisis 
like the present calls forth in such strength, 
but which slumbers in time of peace; then 
will we need to consider most seriously the 
means by which that idealism may be de- 
veloped and kept active. Then will democ- 
racy even more than at the present time 
need to be fostered and will we need to 
make use of every agency which will edu- 
cate people to a broader view of their re- 
sponsibilities and increase sympathy, the 
love of truth, right and justice, regard for 
the welfare of others, and a feeling of kin- 
ship with all mankind. And if the study 


. of animal life can contribute even in a 


small degree to the effectiveness of our peo- 
ple and to the development of that idealism 
upon which the future of democracy de- 
pends, then is it worthy of consideration 
and the value of zoological science has one 
more claim to recognition. 


R. H. Woucorr 


UNIVERSITY OF NEBRASKA 
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SCIENTIFIC EVENTS 
TIN IN VIRGINIA 


THE United States is almost entirely de- 
pendent on foreign countries for its supply of 
tin. As this metal is a war-time necessity, 
and as a domestic source of supply is urgently 
needed, all known deposits of tin ore (cas- 
siterite) in the United States have recently 
been examined by geologists of the United 
States Geological Survey, Department of the 
Interior. One of the most promising of these 
deposits is in the Irish Creek district, in the 
eastern part of Rockbridge County, Va., near 
the summit of the Blue Ridge. This deposit 
was recently examined by H. G. Ferguson, of 
the United States Geological Survey, which in 
this research is acting in cooperation with the 
Virginia Geological Survey. The existence of 
tin ore in the Irish Creek district has been 
known for many years, and between 1883 and 
1893 the deposit there was actively mined. 
The mining company, however, became in- 
volved in litigation as to land titles and aban- 
doned work in 1893. Work on the deposit was 
never resumed, and the old workings are now 
caved and heavily overgrown with brush, so 
that a thorough examination of them is diffi- 
cult, but what Mr. Ferguson saw in the field 
and the information he derived from old re- 
ports led him to conclude that the deposits 
along the Blue Ridge in this vicinity offer 
some promise as a source of tin, both through 
the systematic working of the known veins and 
the possible discovery of other deposits. The 
cassiterite occurs in quartz veins that cut a 
granitic rock of peculiar appearance known as 
a hypersthene granodiorite. The veins do not 
continue for long distances and their content 
of tin is probably very irregular from place to 
place. Some high-grade ore was found, how- 
ever, and some tungsten ore occurs with the 
cassiterite. It is believed that the district is 
worthy of further investigation. A copy of 
the report may be secured on application to 
Dr. Thomas Leonard Watson, director, Vir- 
ginia Geological Survey, Charlottesville, Va. 


INTERNATIONAL SCIENTIFIC NOMENCLA- 
TURE! 
In the Comptes rendus of the Paris Acad- 


1 From Nature. 
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emy of Sciences for February 11 there is a 
manifesto in the form of a memorandum en- 
titled “ Observations on Modern Scientific Lan- 
guage ” by a number of French men of science, 
MM. Bigourdan, Blondel, Bouvier, Branly, 
Douvillé, Guignard, Haller, Haug, Henneguy, 
Lacroix, Lallemand, Laveran, Lecomte, Le- 
cornu, Lemoine, Maquenne, Emile Pigard, 
Roux, Schloessing, jun., and Tisserand./ The 
writers of this note enter a protest against a 
tendency they have observed on the part of the 
younger generation of scientific workers both 
to neglect literary form in their publications 
_ and to introduce new and strange words which 
are often unnecessary or badly constructed. 

It is suggested that youthful authors may 
perhans think that the use of outlandish ex- 
pressions lends an air of learning to their com- 
munications, whereas the impression some- 
times produced upon the reader is that he has 
come upon a bad translation of a work origin- 
ally published in some foreign language. 

It is pointed out that, owing to the interna- 
tional character of science, words and expres- 
sions which are quite appropriate in one lan- 
guage have been transferred bodily into an- 
other language without proper steps having 
been taken to adapt them to their new home. 
For example, our words “control” and “to 
control ” have been translated “ contréle” and 
“contréler.” But “ contréler ” means “ to reg- 
ister,” and, therefore, ought not to be used in 
the sense of “to regulate” or “to exercise an 
influence over.” The English expression “ self- 
induction ” sometimes; appears in French 
papers on electricity in the shortened form of 
“le self.” Even an Englishman would find it 
difficult to discover the meaning of such an ex- 
pression, so that a Frenchman may be par- 
doned if he finds it barbarous. 

The writers of the note express the hope that 
the more closely the bonds between the Allied 
nations are drawn, the more care may be taken 
in translating scientific terms and expressions. 
It is suggested that international congresses 
and all forms of international cooperation 
afford a means of “controlling ” the interna- 
tional language of science. 
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APPLIED PSYCHOLOGY AT THE CARNEGIE IN- 
STITUTE OF TECHNOLOGY AND ITS 
WAR-TIME WORK 


Dr. Guy M. Wuipp.e has resigned from the 
University of Illinois to accept appointment 
at the Carnegie Institute of Technology as 
professor of applied psychology and director 
of educational research. During the present 
year, Dr. Whipple has been in Pittsburgh part 
time as acting director of the Bureau of Sales- 
manship Research during the absence of Dr. 
Walter Dill Scott, who since last July has been 
in Washington as director of the Committee 
on Classification of Personnel in the Army. 
Dr. Whipple will continue as acting director 
of the Bureau of Salesmanship Research as 
long as Dr. Scott is engaged in war work. He 
will then enter on his duties as director of 
educational research and will carry forward 
scientific studies in engineering and technical 
education as they arise in the administration 
of instruction at the Carnegie Institute of 
Technology. 

Announcement is made of the promotion to 
the rank of associate professor of Dr. James 
Burt Miner, who is acting as head of the di- 
vision of applied psychology at the Carnegie 
Institute of Technology during the absence of 
Dr. W. VY. Bingham on war work in Washing- 
ton. Dr. L. L. Thurstone has been advanced 
to the rank of assistant professor. Dr. A. J. 
Beatty, assistant to the director of the Car- 
negie Bureau of Salesmanship Research, will 
on June 1 become director of education of 
the American Rolling Mills Company, at 
Marietta, Ohio. Dr. Kate Gordon has been 
granted leave of absence from the Carnegie In- 
stitute of Technology for the fall quarter to 
enable her to carry out for the California 
State Board of Control a psychological in- 
vestigation of children who are wards of the 
state. 

Dr. Beardsley Ruml has been givén leave of 
absence from the Carnegie Institute of Tech- 
nology to devote his full time to the direction 
of the work of the Trade Test Standardization 
Division of the Committee on Classification 
of Personnel in the Army. Dr, L. L. Thur- 
stone has been granted half-time leave for simi- 
lar work. Dr. T. J. Kirby has been granted 
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half-time leave from the University of Pitts- 
burgh and is working with Dr. Thurstone, Mr. 
L. ©. Toops, of the University of Ohio, and 
Dr. J. Crosbey Chapman, who is in charge of 
the Pittsburgh station of this Trade Test 
Standardization Committee. The purpose of 
these standardized trade tests is not to dis- 
cover which trade or occupation a soldier 
should be trained to follow. It is rather to 
measure the degree of trade skill which his in- 
dustrial experience has already given him. 
The question is not one of “ guidance” but of 
assignment of men to those duties of a tech- 
nical sort which their civilian occupations 
have already equipped them to follow to ad- 
vantage in the Army. Oral and performance 
tests of carpenters, pattern makers, vulcaniz- 
ers, automobile engine repairmen, truck driv- 
ers, electricians, etc., have been developed, 
standardized and introduced into Army pro- 
cedure. Tests for skill in more than a hundred 
other trades of importance in a modern army 
remain to be developed and standardized. 
About twenty mechanical engineers, civil serv- 
ice experts, employment managers and psy- 
chologists are engaged in the preparation and 
standardization of these trade tests, working 
under the immediate supervision of Dr. Ruml, 
at Newark, New Jersey, and under the more 
general direction of Dr. Bingham who is execu- 
tive secretary of the Committee on Classifica- 
tion of Personnel in the Army, with headquar- 
ters in the office of the Adjutant General at 
Washington. Installation of the trade tests in 
the Army camps is in charge of Mr. E. M. 
Hopkins, employment director of the General 
Electric Company. 


PRESENTATION OF THE EDISON MEDAL 


Accorpine to the account in the Electrical 
World a large audience, gathered in the Engi- 
neering Societies Building, New York, at the 
annual meeting of the American Institute of 
Electrical Engineers on May 17, witnessed the 
presentation of the eighth Edison medal to 
Colonel John J. Carty of the United States 
Army Signal Corps, chief engineer of the 
American Telephone & Telegraph Company. 
The award of the medal to Colonel Oarty for 
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his work in the science and art of telephone 
engineering has already been announced in 
Science. Those to whom the medal has been 
awarded in previous years are Elihu Thomson, 
Frank J. Sprague, George Westinghouse, Wil- 
liam Stanley, Charles F. Brush, Alexander 
Graham Bell and Nikola Tesla. 

Dr. A. E. Kennelly, professor of electrical 
engineering at Harvard University and Massa- 
chusetts Institute of Technology, told of the 
history and significance of the medal. Dr. 
Michael I. Pupin of Columbia University said: 
“ Carty’s life is filled with romance. He never 
went to college. At the age of eighteen, when 
other boys entered college, he entered the serv- 
ice of the American Bell Telephone Company 
and at the age of twenty-eight became chief 
engineer of the great New York Telephone 
Company” E. W. Rice, Jr., president of the 
Institute, made the formal presentation of the 
medal. In accepting the medal Colonel Carty 
gave credit for the American telephone achieve- 
ments to the engineers who have been asso- 
ciated with him in the Bell system and paid 
a tribute to Major-General George O. Squier, 
chief signal officer of the United States Army. 

The newly elected Institute officers, who 
serve during the administrative year beginning 
on August 1, 1918, were the directors’ nom- 
inees, as follows: 

President—Professor Comfort A. Adams, Har- 
vard University and Massachusetts Institute of 
Technology, Cambridge, Mass. 

Vice-presidents—Allen H. Babcock, San Fran- 
cisco; William B. Jackson, Chicago; Raymond 8. 
Kelsch, Montreal; F. B. Jewett, New York; Harold 
Pender, Philadelphia; John B. Taylor, Schenectady, 
N. Y. 

Managers—G. Faccioli, Pittsfield, Mass.; Frank 
D. Newbury, Pittsburgh; Walter I. Slichter, New 
York. 

Treasurer—George A. Hamilton, Elizabeth, N. J. 





SCIENTIFIC NOTES AND NEWS 
Art the ninety-fourth annual commencement 
of the Rensselaer Polytechnie Institute, the 
degree of doctor of engineering was given to 
Lieutenant Colonel Henry W. Hodge, U. S. 
engineer, manager of roads, American Expe- 
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ditionary Force in France; to Alexander C. 
Humphreys, president of the Stevens Insti- 
tute of Technology; to Edwin W. Rice, Jr., 
president of the General Electric Co.; to Wil- 
liam Hubert Burr, professor emeritus of Co- 
lumbia University, and to Onward Bates, of 
Chicago. The degree of master of civil engi- 
neering was conferred on Francis E. House, 
president of the Duluth & Iron Range Rail- 
road. 


At the commencement of Colgate Univer- 
sity the honorary degree of doctor of science 
was conferred on Professor Clarence A. Mar- 
tin, dean of the college of architecture of Cor- 
nell University. 


Harry Lee Huser, formerly pathologist in 
the University of Chicago, was awarded the 
Ricketts Prize on May 2, on account of his re- 
search work to determine new methods of treat- 
ing tuberculosis. The prize consists of the in- 
come of $5,000 and is given in memory of the 
late Dr. Howard Taylor Ricketts. 


Mr. F. E. Kempton, who receives his doctor- 
ate in plant pathology at the University of 
Illinois, this spring, has been appointed as 
pathologist to the Porto Rican Agricultural 
Experiment Station. He will leave for Porto 
Rico at once, where his address will be 
Mayagiiez. 


Proressor JAMES H. Bonner, of the faculty 
of the school of forestry at the State Univer- 
sity of Montana, has completed his training 
at Camp Lee, Virginia, where he received a 
commission as captain in the engineering 
corps. 

Mr. Joun H. Carp, teacher of chemistry at 
the high school, Brockton, Mass., has joined 
the Chemical Service Section of the National 
Army. He has been assigned to the offensive 
research investigations at the American Uni- 
versity Experiment Station, Washington, D. C. 


Dr. BensaMin T. Terry has resigned his 
place as director of the Brooklyn laboratories 
of pathology of the Charities Department. He 


is reported to have said that he was not a 
politician, but a teacher, and conditions had 
become such that he thought it better to re- 


sign. 
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Ira A. Witutams, formerly with the Iowa 
Geological Survey, and for the past five years 
ceramist and geologist for the Oregon Bureau 
of Mines and Geology, has asked to be relieved 
from his duties in connection with the bureau 
for the present field season in order to take 
charge of the development of large ranch in- 
terests in the Sacramento valley of California. 
Mr. Williams also relinquishes the professor- 
ship of ceramic engineering in the Oregon 
School of Mines at Corvallis at the close of the 
present college year. 


Proressor ©. H. Eicenmann, of Indiana 
University, has resigned as curator of ichthy- 
ology in the Carnegie Museum, the resignation 
to take effect on June 1. 


Proressor Ernest Hagcket, the distin- 
guished German zoologist and exponent of the 
Darwinian theory, is reported by the German 
newspapers to be in failing health. On his 
eighty-fourth birthday, he is said to have sent 
to his friends an engraved birthday card, bid- 
ding them farewell. 


_ Tue University of Pennsylvania Museum 
has dispatched an expedition to South Amer- 
ica under the leadership of Mr. Theodoor de 
Booy, assistant curator in the American Sec- 
tion of the museum, to explore the Sierra 
Pareja range of mountains in Venezuela not 
far from Lake Maracaibo. This high range 
of mountains which juts into Colombia is un- 
explored and the character of its natives un- 
known. 


THE station at Green River, Wyoming, for 
the observation of the total eclipse of June 8 
by the party from the Yerkes Observatory, 
University of Chicago, has been named “ Camp 
Charles A. Young,” in honor of the eminent 
American spectroscopist of solar eclipses. The 
program of observations to be undertaken in- 
cludes: Direct photography of the corona with 
60-foot coelostat and with 12-inch equatorial 
telescopes: spectroscopic investigation of the 
flash spectrum, in the infra-red with a small 
concave grating, and in the violet with camera 
using a “movie” film for quick succession ex- 
posures; photography of the coronal spectrum 
with prismatic cameras and with a slit-spectro- 
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scope; photometric work both visual and photo- 
graphic; a photographic record of the succes- 
sive stages of the eclipse with a “movie” 
machine provided with a “ Euryscope ” doublet 
lens of 25 inches focal length. The scientific 
staff at the station on May 20, were Messrs. 
Frost, Barnard, Parkhurst, Barrett and Miss 
Calvert. By June 3, others participating in 
the work will include Miss Lowater, of Welles- 
ley College, Miss Wickham, Mrs. Parkhurst 
and Mr. Blakslee, of Yerkes Observatory. Dr. 
George S. Isham, of Chicago, and Professor 
C. GC. Crump, of Ohio Wesleyan University 
and L. A. H. Warren, of Winnipeg. Weather 
conditions are now promising fairly at the 
station. The station from the Mount Wilson 
Solar Observatory is being established about a 
thousand feet from Camp Charles A. Young, 
which is situated under the buttes at the out- 
skirts of the town of Green River on the main 
line of the Union Pacific Railroad. 


FrepERICK RemMseEN Hutton, honorary secre- 
tary of the United Engineering Society and 
long dean of the faculty of engineering at Co- 
lumbia University, has died in his sixty-fifth 


year. 


Atonzo Coun, Se.D., died in his eighty- 
second year on April 16. Dr. Collin was a 
graduate of Wesleyan University in 1858, and 
served Cornell College from 1860 until 1906, 
when he was made professor emeritus, retiring 
upon the Carnegie Foundation. His first chair 
was that of the natural sciences and later 
physics. 


THE seventh lecture of the series on science 
in relation to the war was delivered at a joint 
meeting of the Washington Academy of Sci- 
ences and the Chemical Society on May 15, by 
Dr. Arthur A. Noyes, professor of theoretical 
chemistry at the Massachusetts Institute of 
Technology, and chairman of the Nitrate Com- 
mittee. The subject of the lecture was “ The 
nitrogen problem in relation to the war.” 


A SPECIAL meeting of the Engineering Foun- 
dation was*held on May 28 in the auditorium 
of the Engineering Societies Building in New 
York. Dr. George E. Hale addressed the 
meeting on the “ National Research Council.” 
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The foundation is composed of representatives 
of the national societies of Civil, Mining, Me- 
chanical and Electrical Engineers. 


Proressor Comrort A. ApaMs, president of 
the American Institute of Electrical Engi- 
neers, and professor of electrical engineering 
at the Massachusetts Institute of Technology, 
was the main speaker at the annual meeting 
and dinner of the Schenectady Section of the 
institute on May 24. 


THe address of Mr. William H. Babcock as 
retiring president of the Anthropological So- 
ciety of Washington was delivered on April 23 
and entitled “ Some ethnological and national 
factors in the present war.” 


Proressor Ropert M. Oapen, of Cornell 
University, delivered the commencement ad- 
dress at the University of Tennessee on May 
29. 

Proressor WiLuiAM T. Sepewick, of the 
Massachusetts Institute of Technology, deliv- 
ered the commencement address at the Boston 
School of Physical Education on May 23. 


THE annual spring meeting of the Eastern 
Association of Physics Teachers was held in 
the Salisbury laboratories of the Worcester 
Polytechnic Institute on May 25. Among the 
speakers at the meeting were Dr. Samuel J. 
Plimpton, instructor in physics, Worcester 
Polytechnic Institute; Clarence D. Kingsley, 
of the State Board of Education, and Dr. Gor- 
don Webster, professor of physics at Clark 
University and a member of the Naval Con- 
sulting Board. 


THe thirty-fifth annual meeting of the 
American Climatological and Clinical Asso- 
ciation will be held in Boston on June 5 and 
6, under the presidency of Captain J. Elliott, 
C.A.M.C., Toronto, Ont. The session of the 
association will be held at the Boston Medical 
Library, the Fenway. 

THE annual joint conference of the United 
States Public Health Service with state and 
territorial health officers, will be held in Wash- 
ington, June 3 and 4. The Journal of the 
American Medical Association states that the 
sanitation of extracantonment areas will be 
one of the chief subjects on the program. Re- 
ports will be made as to the success of the 
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cooperative arrangement developed during the 
past year for preventing the interchange of 
disease between civil and military populations. 
Among the subjects to be discussed are the 
relation to public health of industrial hygiene 
and sanitation, especially in war industries; 
the care of the health of tuberculous soldiers 
on their return to civil life; the use of records 
of drafted men for public health purposes; 
effects on the public health of the forthcoming 
shortage in the medical profession. Among 
the subjects not so closely related to the war 
are: the securing of better morbidity reports, 
and the question of pure water supplies for 
railroads. There will be reports of standing 
committees in regard to many of the subjects 
outlined above and in regard to the sanitation 
of public conveyances, rural sanitation, and 
increasing the efficiency of the conferences. 
The sessions will constitute the sixteenth an- 
nual conference of state and territorial health 
authorities with the United States Public 
Health Service. 


Tue Paris Academy of Sciences has formed 
a new division for applied science which is to 
consist of six members. 


Srumons CoLLece announces the graduation 
in May and June of specially trained women 
to serve as secretaries in hospitals and dis- 
pensaries, or to private physicians. Their 
training includes all the technical secretarial 
work and in addition a knowledge of medical 
terms, scientific German and general and spe- 
cial science as applied in the diagnostic lab- 
oratory. 


Tue American Association of Clinical Psy- 
chologists was organized at Pittsburgh on De- 
cember 28, 1917. The membership includes 
persons holding the doctorate in psychology, 
who are engaged in the clinical practise of 


psychology in the United States. The forty- 
five charter members are chiefly directors of 
clinics, of bureaus of child welfare, of institu- 
tional laboratories; engaged in army service, 
as mental examiners of recruits and officers; 
or connected with courts, hospitals and schools. 
The objects of the association are to promote 
an esprit de corps among psychologists who 
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have entered the practical field, to provide 
media for the communication of ideas, to aid 
in establishing definite standards of profes- 
sional fitness for the practise of psychology 
and to encourage research in problems relating 
to mental hygiene and corrective education. 


THE biological station of the University of 
Michigan will hold its tenth session this sum- 
mer during the eight weeks from July 1 to Au- 
gust 23, inclusive. This station is situated on 
the shores of Douglas Lake in the northern 
part of the southern peninsula of Michigan, 
about equidistant from Petoskey, Mackinaw 
City and Cheboygan. The personnel of the 
teaching staff is as follows: In zoology, George 
R. La Rue, of the University of Michigan, Max 
M. Ellis, of the University of Colorado, and 
T’aul 8. Welch, of the Kansas State Agricul- 
tural College in botany, Henry Allan Gleason 
and John H. Ehlers, of the University of 
Michigan, and Frank ©. Gates, of Carthage 
College. Roland F. Hussey and Glenwood C. 
Roe will serve as assistants in zoology, and 
Mrs. Max M. Ellis will be dean of women. 
The courses offered deal with the natural his- 
tory, classification and ecology of plants and 
animals and are of necessity given almost en- 
tirely in the field. Opportunity for investiga- 
tion is offered to a limited number of investi- 
gators upon the payment of very nominal fees. 

‘or further information regarding the station 
and the possibilities for biological work offered 
there make inquiry of George R. La Rue, di- 
rector, Ann Arbor, Michigan. 


The Scottish Geographical Magazine states 
that a curious minor effect of the war is the 
possible recrudescence of indigenous malaria 
in England, to which attention is called in a 
circular issued by the Local Government Board. 
It is well known that anopheline mosquitoes 
are found in various parts of England. Num- 
bers of men who have contracted malaria dur- 
ing the course of the fighting on the eastern 
fronts have returned home, and as their blood 
contains the malarial parasite, and the carriers 
exist in this country, these men may serve as 
foci of infection for the civilian population. 
Some cases of indigenous malaria have been 
already recorded in England, which probably 
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originated in this way, and the board is making 
inquires as to the local prevalence of the car- 
rier mosquitoes, and taking other precautions 
in regard to the disease. 





UNIVERSITY AND EDUCATIONAL 
NEWS 

Tue University of Illinois college of medi- 
cine announces that, beginning with June 38, it 
will operate on the quadrimester system. In 
this system there will be three terms of four 
months each per calendar year. The courses 
will be so arranged that it will be possible for 
a student to enter the school at the beginning 
of any one of the three terms. 

Arter September of this year at Columbia 
University the doctorate of medicine of the 
medical school will be conferred only upon 
men who have had, in addition to four years at 
the medical school, one full year of service at 
a hospital under faculty supervision. 

Dr. Wiuuarp J. FIsHeER, at present honorary 
fellow in physics at Clark University and lec- 
turer in physics at Worcester Polytechnic In- 
stitute, goes to Manila as assistant professor 
in physics at the University of the Philippines, 
with duties to begin about July first. 

Mr. Kmtuiey F. Marner has resigned his 
position at Queen’s University and has ac- 
cepted the professorship of geology at Denison 
University, Granville, Ohio. 

Dr. Francis M. Van TvuyYt, assistant pro- 
fessor of geology and mineralogy in the Colo- 
rado School of Mines, has been promoted to 
an associate professorship. 

Davip D. Lee has been promoted from asso- 
ciate professor to a full professor of mathe- 
matics in Connecticut College, New London. 

Dr. Grorce A. BAITsELL, instructor in biol- 
ogy in Yale College, was appointed an assist- 
ant professor of biology at the March meeting 
of the Yale Corporation. 

Mr. Water S. Beacu, who will take his doc- 
torate with his thesis in plant pathology this 
coming commencement, at the University of 
Illinois, has been appointed as instructor for 
plant pathological research in the Pennsyl- 
vania State College. He will have charge of 


a separate laboratory located near Philadel- 
phia and is to take up his work at once. 
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Mr. Paut F. Garner, who spent the past 
year in research at Cornell University, will 
next year resume charge of the physics depart- 
ment at Wells College. 





DISCUSSION AND CORRESPONDENCE 
PROFESSIONAL COURTESY 

In the March 8, 1918, number of Scmnce 
there appeared from Professor McCollum and 
Miss Nina Simmonds a reply to Professor 
Hart’s statement on professional courtesy in 
Science, March 1, 1918. As the former in- 
troduce a question of veracity in a statement 
concerning me and as they express an eager- 
ness to be judged on “ research records” I feel 
it my duty for the enlightenment of the public 
to call attention to evidence furnished by such 
“research records.” 

It is significant that the article published 
by Professor McCollum and Nina Simmonds 
as coming from the Laboratory of Agricultural 
Chemistry of the University of Wisconsin and 
to which Professor Hart referred as not indi- 
cating proper authorship, was published with- 
out the legend “ Published with the permission 
of the Director of the Wisconsin Experiment 
Station.” All publications coming from this 
station are required to have this official stamp 
of approval. That the authors complied with 
this regulation for years and violated it in 
this and two other recent contributions, is 
truly significant. 

It is also significant that the said authors 
have not given proper credit to this institution 
for work done by them at Wisconsin. 
There has appeared in the February, 1918, 
number of the Journal of Biological Chemistry 
an article purporting to come as a contribution 
by E. V. McCollum and N. Simmonds from 
the Laboratory of Biochemistry of the School 
of Hygiene and Public Health of the Johns 
Hopkins University. The article was received 
for publication December 26, 1917, only twenty- 
five weeks after the authors, E. V. McCollum 
and N. Simmonds, had severed their official 
connection with the University of Wisconsin, 
yet in this article there were published as bona 


fide new contributions thirteen growth curves 


of rats extending over periods of twenty-eight 
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to forty-three weeks. One curve of growth of 
forty-three weeks is but a continued curve of 
thirty weeks stated by Professor McCollum in 
the Journal of the American Medical Associa- 
tion of May 12, 1917, as having been presented 
by him before the Harvey Society, January 13, 
1917. This experiment has actually been 
completed at least eleven weeks before Pro- 
fessor McCollum left the University of Wis- 
consin. In fact some of the curves bear a 
serial number and legend the same—and none 
bear a higher or lower serial number—as 
curves of similar experiments previously pub- 
lished by him from this institution. 

Again it is significant that Professor Mc- 
Collum upon severing his relations with the 
University of Wisconsin removed from the 
campus all station records accumulated by 
him, and some of those of other members of 
the staff, without the permission or knowledge 
of the staff, or administrators. It is rec- 
ognized that a university professor doing re- 
search work on his own initiative and on his 
own problems is entitled to the exclusive pos- 
session of his notes, but no such exclusive 
right is recognized in the case of experiment- 
station workers even to their own notes on 
continuing projects carried out under federal 
grants for an indeterminate period. 

Whatever may be said in denial, these are 
the facts. The first two are directly supported 
by evidence submitted in articles published by 
the aforementioned authors themselves. The 
third, first mentioned in Professor Hart’s state- 
ment, they have already not seen fit to deny. 

Except for the purpose,of bringing out, for 
the benefit of those who may be concerned in 
the future, not only a case of transgression of 
professional courtesy but of professional ethics 
as well, the writer is not inclined to present 
arguments in his own behalf, especially in a 
matter of such small personal moment as 
credit for the scientific article. For the major 
portion of the time while the vitamine prepara- 
tions in the research in question were being 
made and their stability was being tested Pro- 
fessor McCollum did not even know what was 
being done, or how it was done; he fed the rats. 


In fact, the 1916 report of the Director of the 


» SCIENCE 





[N. 8. Von. XLVII. No, 1222 


Wisconsin Experiment Station gives the 
writer of this note exclusive credit for activi- 
ties in this field. 

My acquaintances know full well what Pro- 
fessor McCollum’s real personal opinion of 
me was before his transgressions, in an at- 
tempt to hamper further experimental work, 
called forth deniable but unrefutable charges. 
In place of a lengthy presentation of details 
actually called for by the indirect question 
aimed at my veracity and Professor Hart’s 
veracity, but really best forgotten, there have 
been presented a few general facts in final 
answer instead. H. Sreenpocr 

UNIVERSITY OF WISCONSIN 


To THe Eprror or Science: Please accept my 
thanks for submitting to me the attack upon 
my character by Mr. Steenbock, in order that 
my reply may be printed together with it. 
I do not care to be a party to an undignified 
dispute over the question of the accuracy of 
the accusations which are contained in this 
letter, and shall not attempt an elaborate ex- 
planation of details. For the benefit of such 
readers as are not familiar with the original 
publications of Hart, Steenbock and myself, 
which will, I feel assured, suffice to prevent my 
colleagues in the field of biochemistry from 
giving any serious consideration to this matter, 
I shall present, briefly, a few facts which will 
enable them to see the matter of this con- 
troversy in its proper perspective. I shall 
hereafter take no notice of further utterances 
of this character. Any one who will take the 
trouble to examine the publications which have 
emanated from the laboratory of agricultural 
chemistry of the University of Wisconsin dur- 
ing the last ten years can easily form an 
opinion for himself as to who was initiating 
the work in nutrition investigations during 
that period. 

When I left the University of Wisconsin in 
the summer of 1917, I took with me all the 
records of the experimental work with my rat 
colony but not any notes other than my own. 
No one who had not been closely identified 
with the work could possibly have correlated the 
many results, some of which were worthy of 
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publication, and others, for one reason or an- 
other, not satisfactory from which to draw 
conclusions. Furthermore, it will be generally 
conceded that no one but the experimentor 
himself has the right to the interpretation of 
his data, for he must be responsible for the 
correctness of such interpretation. 

I find on reexamination of the charts in 
the paper by Miss Simmonds and myself in 
the Journal of Biological Chemistry, 1917, 
XXXIII., p. 303, that several of the curves of 
growth were secured in experiments carried 
out before our removal to Baltimore. I regret 
that mention was not made of this fact. Most 
of our papers contain data which was not se- 
cured from a series of experiments carried 
out simultaneously. The later experiments 
are in most cases planned in the light of the 
outcome of the earlier ones, the work being 
continued until a complete demonstration of 
some principle is secured. No injustice was 
intended or will in future be done to the Uni- 
versity of Wisconsin by withholding proper 
credit for the facilities which made the work 
possible. The serial number of an experiment 
signifies the period when a certain ration was 
planned and entered in our notes and does not 
throw ‘any light on when the feeding trial was 
made. 

In 1907 I began to build up my rat colony 
at the University of Wisconsin for the pur- 
pose of studying the problem of the cause of 
the failure of young animals to grow when 
restricted to diets consisting of purified pro- 
teins, starch, sugars, fats and suitable inor- 
ganic salt mixtures. No one in this country 
at that time had any interest in the enterprise 
except myself. My first publication describing 
this work appeared in 1909, and antedated 
that of any other of similar character by two 
years. It required five years of fruitless ex- 
perimenting before the first important ob- 
servation was made which gave a clue to the 
solution of the problem. In 1912, Miss Davis 
and I first observed the peculiar growth-pro- 
moting properties of butter fat. We had a 
ration which we supposed consisted of food 
substances essentially pure, with which we 
could induce growth when butter fat was in- 


‘SCIENCE 


537 


cluded to the extent of five per cent., whereas 
the same food mixture containing such a fat 
as olive oil or lard did not induce any growth. 
For a time we believed that butter fat con- 
tained the only chemically unidentified dietary 
essential necessary for the promotion of 
growth or the maintenance of health in a 
mammal, By 1915, Miss Davis and I, after 
making several hundred experimental feeding 
trials variously modified, were forced to the 
conclusion that a second unknown dietary es- 
sential had been contained in the 20 per cent. 
of supposedly purified milk sugar, which had 
formed a constant constituent of many of our 
early diets; we thereupon propose a new work- 
ing hypothesis concerning what constitutes an 
adequate diet. This postulates the necessity 
of two dietary essentials of unknown chemical 
nature. 

After a long series of experiments planned 
to show the distribution of these two sub- 
stances in natural food-stuffs, it was found 
that one of them is associated with certain 
fats, whereas the other is never associated 
with fats of either animal or vegetable origin. 
The latter is soluble in water, the former 
readily soluble in fats. Miss Kennedy and I, 
therefore, proposed the terms fat-soluble A and 
water-soluble B as provisional names pending 
such a time as we should learn enough about 
their nature to be able to give them names 
which would be suited to their peculiar struc- 
ture, and fit in with the nomenclature of or- 
ganic chemistry. | 

About two thousand feeding experiments 
have now been completed, each lasting between 
six weeks and two years. These were all in- 
terpreted in the light of our working hypothe- 
sis described above, and also in the light of the 
composition of the proteins as revealed by the 
studies of Fischer, Abderhalden, Osborne and 
others, and have made clear the nature of the 
dietary deficiencies of several representatives 
of each of the several classes of natural foods, 
seeds, tubers, roots, leaves, meats, eggs and 
milk. These results have made possible impor- 
tant generalizations, which must eventually 
lead to great improvement in the health of 
large groups of peoples who are now suffering 
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from malnutrition, due to their living on 
poorly constituted diets, and also to greater 
efficiency in the use of feeding-stuffs in animal 
production. 

Our solution of the problem of successfully 
feeding diets of purified foodstuffs together 
with the two unidentified food essentials, fat- 
soluble A and water-soluble B, greatly simpli- 
fied the study of the problem of isolating the 
latter substances. Indeed without it the study 
of this problem can scarcely succeed. My as- 
sociates and I have further simplified the prob- 
lem of their isolation by the demonstration 
that similar “protecting” substances do not 
exist for the diseases scurvy and pellagra. It 
had become a widely accepted belief that there 
existed not less than four such unknown 
dietary essentials, one for the prevention of 
beri-beri, another each for scurvy, pellagra and 
for rickets. This belief rested on the “ vita- 
mine” hypothesis of Funk. I need not here 
dwell upon the important studies of Eijkmann, 
Fraser and Stanton, Stepp, Holst, Funk, Wil- 
liams, Osborne and Mendel, and of Goldberger, 
a critical study of whose papers greatly aided 
us in the planning of our experimental diets 
and in the interpretation of our results. 

During my stay at the University of Wis- 
consin nobody had anything to do with in- 


‘dependent work with my rat colony, except in 


a small way an independent study was carried 
on by Mr. V. E. Nelson during the months just 
preceding July, 1917. I reiterate my state- 
ment in my reply to Professor Hart in Science 
for March 8, that the work which they charged 
I had made dishonest use, of, which was par- 
ticipated in by Mr. Steenbock, was planned 
entirely by me, and was carried out by him as 
directed, in the capacity of an assistant. He 
was not consulted about the interpretation of 
the data in the paper by McCollum and Sim- 
monds (Jour. Biol. Chem., January, 1917), be- 
cause his personal attitude towards me before I 
left Wisconsin made impossible a joint prepara- 
tion of the paper, and he was therefore given 
credit for the preparation of the materials em- 
ployed in the experiments instead of being 
made joint author, as I should have been glad 
to have made him under other circumstances. 
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When one leaves an institution after having 
made observations of a fundamental character, 
and having for several years made use of these 
in the development of new and important lines 
of research, his colleagues who remain behind 
have, of course, a right to continue investiga- 
tion in this field, just as any one located else- 
where has the right to take advantage of the 
observations of others, and attempt to further 
the acquisition of knowledge. There is no 
property right in research or its results so long 
as it is incomplete and not protected by patent. 
Some proceed on this theory, attempting the 
while to perfect details, and to add some ele- 
ment of originality, and to give their work the 
mark of independent thought. Others prefer 
to spend their time in making experiments of 
an exploratory character, at the risk of doing 
much unprofitable work in order to make some 
observation which will open up a new field of 
investigation which they may follow with 
profit. A few prefer to attempt to bring into 
disrepute some investigator who has opened up 
a new field of research when he has reached a 
point where much further work remains to be 
done, which is obvious to every one who studies 
his published results, in the hope that they 
may thereby so discredit him that his work will 
be interfered with, with a view to making 
possible the reaping of a harvest of opportunity 
which his absence from the field would make 
possible. Many believing that the author of 
the first important observation has the right to 
be allowed to develop the new field without an- 
noyance, refuse, from a sense of self-respect, to 
pounce upon, and, in haste, complete what an- 
other is doing, when a study of fundamental 
nature makes possible a new type of investiga- 
tion. Judgment as to which course one should 
pursue will, of course, be determined by the 
standards of the individual. 

E. V. McCottum 


BALTIMORE, MD. 


THE WORLD’S CALENDAR 
To THE Epitor or Science: A communica- 
tion by W. J. Spillman in Sorence of May 17 
discloses the fact that a bill was introduced in 
the Congress on April 16 with the object of 
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reforming the world’s calendar, by Honorable 
J. M. C. Smith, of Michigan. 

It is gratifying to learn that the movement 
for Calendar Reform is thus taking on definite 
shape; and also that, from the writer’s view- 
point, the bill referred to embodies the feature 
of dividing the year into thirteen lunar months, 
thus assigning to the moon her rightful place 
in determining her share of time division in 
the calendar. 

It would appear to be sufficiently obvious 
without special mention, that it must be futile 
for any individual government to undertake a 
reform of the world’s calendar without the co- 
operation of the other principal civilized na- 
tions; and that any legislation that may now 
be projected along that line should be with the 
object of securing such cooperation. 

It may be suggested also that the move- 
ment might better be deferred until the pres- 
ent world agitation shall have subsided. 


T. G. DaBnry 


CELLULOID FOR COVER GLASSES 


To THE Epiror oF Science: War conditions 
are causing many substitutes to be used, and 
even I was forced to one by the scarcity of 
cover glasses for microscopic work. I found 


that sheet celluloid can very well be used in , 


place of the glass, the fiber thereof being prac- 
tically negligible for beginning work. I take 
sheet celluloid, cut strips about the width of 
the slide, iron these strips flat (place the heated 
iron over each part but do not rub, for rubbing 
the iron causes other streaks), and then cut 
the strip into small squares. In addition to 
being unbreakable and so quite durable and 
inexpensive, they can not scratch the lens by 
the pupil running the objective into the cover- 
slip, as beginners are prone to do with all cau- 
tions about such dangers forewarning them. 
Other science teachers may find this expedi- 
ent worth trying. F. A. VaRRELMAN 
LOWELL HieH ScHOOL, 
SAN FRANCISCO, CALIF. 


AN ABSOLUTE SCALE FOR RECORDING 
TEMPERATURE 


To THE Epriror oF Science: I think the sug- 
gestion of Dr. Marvin in a recent number of 
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Science (15 March, 1918) with reference to the 
adoption of an approximation to the absolute 
scale of recording temperatures is a good one. 
Two suggestions occur to my mind in trying 
to devise an appropriate name for this scale. 
As it is a combination of the Absolute and the 
Centigrade the word “ Abcent” composed of 
the first syllable of each word seems to give a 
fitting term. An alternative would be to call 
it the “ Thomson” scale, a name which would 
signify that it closely resembles the Kelvin or 
absolute scale but is not quite the same. As is 
well known, Lord Kelvin’s earlier name was 
Sir William Thomson. J. ADAMS 
CENTRAL EXPERIMENTAL FARM, 
OTTawa, CANADA 





SCIENTIFIC BOOKS 


Calculus. By Herman W. Marcu, Ph.D., As- 
sistant Professor of Mathematics, University 
of Wisconsin, and Henry C. Wotrr, Ph.D., 
Assistant Professor of Mathematics, Univer- 
sity of Wisconsin. McGraw-Hill Book Com- 
pany, New York, 1917. Pp. xvi + 360. 

Differential and Integral Calculus. By Cuiype 
E. Love, Ph.D., Assistant Professor of 
Mathematics, University of Michigan. The 
Macmillan Company, New York, 1916. Pp. 
xviii + 343. 

Plane Trigonometry with Tables. By Eucene 
Henry Barker, Head of the Department of 
Mathematics, Polytechnic High School, Los 

Angeles, California. P. Blakiston’s Son 

- and Oo., Philadelphia, 1917. Pp. 172. 

College Algebra. By Ernest Brown SKINNER, 
Assistant Professor of Mathematics, Univer- 
sity of Wisconsin. The Macmillan Com- 
pany, New York, 1917. Pp. vi + 263. 

Projective Geometry. By L. Waytanp Dow- 
Linc, Ph.D., Associate Professor of Mathe- 
matics, University of Wisconsin. McGraw- 
Hill Book Company, New York, 1917. Pp. 
xili + 215. 

Elliptic Integrals. By Harris Hancock, Pro- 
fessor of Mathematics in the University of 
Cincinnati. John Wiley and Sons, New 
York, 1917. Pp. 104. 

Of the making of many text-books of mathe- 
matics for colleges and secondary schools there 
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is not only no end but no very evident diminu- 
tion. The phenomenon is interesting, espe- 
cially in view of the gravity of the times so 
unfavorable to the customary pursuits of schol- 
ars. No doubt the explanation involves a wide 
variety of considerations. One of these is the 
purely commercial competition among pub- 
lishers who invite cooperation of teachers in 
the making of books. Another is the fact of a 
certain inertia acquired before the war: for 
example, no less than four of the above-listed 
volumes belong to series of publications initi- 
ated in times of peace or at all events prior to 
the entry of the United States into the world 
conflict. A third consideration relates to num- 
bers: the number of persons in the country 
who are devoted to the teaching of mathematics 
or to mathematical research or to both is large; 
it is absolutely large and it is large relatively 
to the number of those similarly engaged a 
generation or two ago; the membership of the 
American Mathematical Society includes more 
than seven hundred; that of the recently or- 
ganized Mathematical Association of America, 
more than a thousand; and there are in various 
sections of the country other flourishing asso- 
ciations of teachers of mathematics: it goes 
without saying that where there are many per- 


sons competent to write books many books will 


be written. 

No doubt the more intimate personal mo- 
tives to the writing of mathematical text-books 
are various. The hope of pecuniary reward is 
probably not very effective, at least not effec- 
tive with many, if by hope we are to under- 
stand desire plus expectation. What may be 
called the reputational motive is doubtless 
more powerful: there is a general expectation 
that college and university instructors will be 
productive scholars; owing to a variety of cir- 
cumstances the production of text-books is 
apt to seem an easier, albeit a less effective, 
way to meet such expectation than is the way 
of research. Then there is the altruistic mo- 
tive—the impulse to serve; it is certain that 
this motive is frequently present and some- 
times dominant: mathematical text-books are 
sometimes written to advance the cause 
of mathematical education. It is probable 
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that the principal motive to the kind of 
activity in question is really hedonic, con- 
sisting in the peculiar pleasure that is felt 
in trying to perform an approved task of great 
difficulty or—to view the matter in another 
aspect—in trying to win, in competition, an 
exceedingly difficult game. Surely there is 
here ample room for the play of that motive, 
for it is not easy to imagine an undertaking 
more beset with difficulties than is the writing 
of a mathematical text-book that is to be at 
once excellent in quality and successful in its 
appeal for public approval. The suffrages of 
teachers must be won. But teachers vary 
enormously in respect of scientific competence. 
The extremes are widely sundered. One of 
them is represented by the reactionaries, by 
those whose knowledge is less a knowledge of 
subject-matter than of traditional ways of pre- 
senting it and who are naturally opposed to 
every innovation of theme or of method. The 
other extreme is represented by the fadist, the 
ultra modern, the clamorous reformer whose 
creed is that whatever is is bad, who confuses 
the novel with the good, and pursues the new, 
because it is new, with irrational zeal. 
Another difficulty is the question of size: how 
big ought the book to be? The question is 
puzzling because in our schools there is no 
uniformity of standard or of practise regard- 
ing the amount of time devoted to a given 
subject. A yet more perplexing question is 
that of presuppositions: what degree of intel- 
lectual maturity and what degree of scientific 
preparation ought to be presupposed in the 
pupils for whom the book is designed? Such 
is our lack of uniformity of standards that an 
answer that is right for one institution or one 
locality will be wrong for another, and so the 
author is obliged to guess and to compromise. 
Not the least interesting part of the game, and 
a part that is especially fascinating, because it 
can never be managed quite successfully, is the 
part requiring the author to minister at once 
to the culture interests and the efficiency in- 
terests of his readers; for the two interests 
can not be harmonized nor made identical by 
the easy device of stoutly denying their dif- 
ference. Again, the necessity of adjusting the 
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claims of the theoretician, on the one hand, 
and the practician, on the other, furnishes the 
mathematical text-book writer with a perpetu- 
ally fascinating problem; for the theoretician 
and the practician have nothing in common 
save their insistency; in other respects they are 
as wide apart as the poles; the theoretician is 
a rigorist, a logician, a lover of the abstract, 
demands a minimum of assumption and a 
maximum of proof; the practician hates the ab- 
stract, loves the concrete, and mainly depends 
for his happiness on getting results by the use 
of rules and formulas that he neither under- 
stands nor cares to understand. To win the 
unqualified approval of both these types of 
critic is impossible, a contradiction in terms; 
to incur the unqualified condemnation of both 
is not impossible; the target to be aimed at is 
somewhere between; to locate it and to hit it 
squarely—two very different things—require a 
rare combination of sanity, skill and good 
luck. 

It may be added that in these times the 
text-book writer receives additional stimula- 
tion from the keen competition of other sub- 
jects and from the challenge of certain cun- 
ning educators who have shrewdly discovered 
that the educational value of mathematics has 
always been greatly overestimated. 

The aim of Professors March and Wolff has 
been to present “the calculus in such a way 
that it will appeal to the average student rather 
as a means of studying scientific problems 
than as a collection of proofs and formulas.” 
The aim is commendable but in saying so we 
do not intend to imply, and the authors would 
probably not contend, that the calculus must 
appear either as such a “ means” or as such a 
“collection” for it has other aspects, aspects 
both attractive and worthy. Integration is in- 
troduced at an early stage. In connection 
with the employment of infinitesimals, Du- 
hamel’s theorem is used but without too much 
finesse. There are numerous applications to 
elementary classical problems of geometry, 
physics and mechanics. A brief introduction 
to analytical geometry of three dimensions is 
inserted for such readers as may require it. 
The phrasing is in general so careful and so 
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good that its very excellence operates as a chal- 
lenge, and one is tempted to ask whether it 
would not be a trifle better to say that the 
phrase, division by zero, is meaningless than to 
say (p. 30) that “ division by zero is an impos- 
sible operation”; to say that the fraction, 
(x* — 4): (2 — 2), has no value for x = 2 than 
to say “its value is not determined at this 
point ”; to say in such a case that there is no 
quotient than to say that “the quotient has no 
meaning.” The volume closes with a very brief 
chapter dealing with simple types of differen- 
tial equations. 

To differential equations Professor Love de- 
votes three chapters amounting to more than 
fifty pages. Integration is not presented 
earlier than page 116. This is preceded by a 
chapter on curve tracing. The reader is im- 
pressed with the possibility of calculating the 
most important mass-moments of first and sec- 
ond order by means of simple integration. 
Applications are drawn exclusively from geom- 
etry and mechanics with unusual emphasis on 
the latter. The importance of checking re- 
sults, particularly in integration problems, is 
stressed. An excellent feature is the presence 
of “worked examples” to assist the reader in 
making transition from theory to practise. In 
Professor Love’s book as in that of Professors 
March and Wolff the fundamental theorems 
respecting limits are set down without proof. 

In Mr. Barker’s book we have a pretty plain 
specimen of plane trigonometry. Trigonomet- 
ric series are not present. Of the wider bear- 
ings and higher attachments of the subject the 
reader is not made aware. Much attention is 
rightly given to simple applications. The 
large page and open type please the eye. The 
punctuation is unusual and not consistent 
with itself. The radian is defined as if it must 
be conceived as always having its vertex at the 
center of a circle. The words “these” and 
“this” (pp. 2, 3) are assigned to duties that 
they are unable to perform. In article 4 one is 
at a loss to determine the significance of the 
repeated phrase, “ said to be.” The author has 
sometimes allowed himself the freedom of 
such colloquial expressions as “ Expand the 
left members and we have” (p. 86). 


ope Nap oooh pn rar eNe Ta Oe Ds 
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Physically, mechanically and stylistically 
Professor Skinner’s College Algebra is a tidy 
piece of work. It is up-to-date in its inclu- 
sions, exclusions and emphases. Its early use 
of geometric representation is happy. The no- 
tion of function occupies a dominant place in 
the entire perspective. In the definition of this 
notion (p. 49) the meaning of the term 
“known” may lead to interesting dialectic, 
especially if the function be implicit. Five 
convenient tables are inserted at the end of the 
volume. 

Professor Dowling’s “ Projective Geometry ” 
is a handsome introduction to the most ex- 
quisitely beautiful of mathematical subjects. 
The treatment, which is in the manner of 
Reye’s classic “ Geometrie der Lage,” is syn- 
thetic as distinguished from algebraic, and 
presupposes no knowledge beyond ordinary 
elementary geometry and a very little trigo- 
nometry. It does not aim at the rigor of the 
postulational method, but is preliminary 
thereto and admirably qualifies the reader to 
appreciate the nature and the value of that 
method. 

In his “ Elliptic Integrals ” Professor Han- 
cock has compressed a large amount of matter 
into a small compass. If the work be too com- 
pact for most of those who would like to read 
it, the fault is not that of the author but rather 
that of the editors who desired him to write a 
work which “shall relate almost entirely to 
the three well-known elliptic integrals, with 
tables and examples showing practical applica- 
tions, and which shall fill about one hundred 
cctavo pages.” This assigned task has been 
done faithfully, and the reader will thank the 
author for his full citation of the literature of 
the general subject. 

©. J. Keyser 


CoLUMBIA UNIVERSITY 





SPECIAL ARTICLES 
INHERITANCE OF WINTER EGG PRODUCTION 
PRELIMINARY REPORT 


A. Progeny of a Cornish Male—A Cornish 
male was mated simultaneously to several (5) 
Rhode Island Red hens of high fecundity 
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families with a mean winter production of 
52.5 eggs and to several Cornish females. The 
latter are poor winter layers with a mean of 
8.47 eggs. There were 33 pullets from the 
Cornish and Rhode Island Red cross with a 
mean winter production of 49.2 eggs, the range 
being 21-86. 

The offspring of this male with pure Cornish 
females were 11 in number and with the ex- 
ception of a single individual were poor winter 
layers, the average of all being 11.6 eggs. 

The result from the Cornish male and 
Rhode Island Red female cross is diamet- 
rically opposed to that obtained by Pearl from 
Cornish males (of the same strain that I used) 
bred to Barred Plymouth Rock females which 
are good winter layers. The offspring of this 
cross gave a mean winter production of 16.7 
eggs. The reciprocal cross, viz., Barred Rock 
males and Cornish females, gave an average 
winter production of 30.7. We have no data 
at present from the corresponding cross with 
Rhode Island Reds. It is clear from the re- 
sults of my experiment that high-producing 
hens are able to transmit this ability directly 
to her daughters, that is, high fecundity in 
Rhode Island Reds is not sex-linked. 

B. A Theory of the Inheritance of Winter 
Egg Production Alternative to Pearl’s.—It 
has been found that the observed ratios in 
which high and mediocre producers occur, 
both in Pearl’s data on Barred Plymouth 
Rocks and my own with a large series of Rhode 
Island Reds, can be explained satisfactorily 
by assuming that high egg production de- 
pends upon two factors that follow the usual 
dihybrid Mendelian scheme. One factor 
alone, in either simplex or duplex condition, 
is assumed to give mediocre production. This 
theory encounters only one difficulty, viz., in 
a few instances there is a deficiency in the 
expected numbers of high producers, a result 
easily explicable with a physiological character 
such as egg production. Pearl’s theory, how- 
ever, encounters the reverse difficulty, 7. ¢., 
high producers appear where none are expected. 
This difficulty is explained by Pearl on the 
very reasonable assumption that it is due to 
an overlapping of phaenotypes. 
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There is, however, a serious difficulty with 
the data from both sources. This difficulty 
lies in the fact that the average number of 
daughters per mother is extremely small. The 
average number of daughters per mother in 
Pearl’s experiment was 2.85, while in mine it 
varies from 2.6 in the early years to 6.75 in 
later years. Because of the small size of the 
families it is possible to fit any family into a 
place in either scheme, since the ratios ex- 
pected for the various matings differ only 
slightly from one another. In spite of the 
doubt raised as to the mode of inheritance of 
winter egg production it is clear that this 
character is inherited, for high and low fe- 
cundity lines are readily established by suit- 
able matings along family lines. 


H. D. GoopaLz 


MASSACHUSETTS AGRICULTURAL 
EXPERIMENT STATION 





THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF 
SCIENCE 
SECTION D—ENGINEERING 

THE first session was held on the morning of 
Friday, December 28, in Thaw Hall, University of 
Pittsburgh, Vice-president Dr. Henry S. Drinker 
in the chair, with an attendance of about thirty. 
It was announced that the Sectional Committee 
had recommended for election to the General Com- 
mittee, for the office of vice-president, Dr. Ira N. 
Hollis, of Worcester, and for the office of secre- 
tary, Dr. Frederic L. Bishop, University of Pitts- 
burgh. The following officers were elected by the 
Section: 

Member of Council—Dr. George F. Swain, of 
Harvard University and the Massachusetts Insti- 
tute of Technology. 

Member of General Committee—Charles Henry 
Davis, of Cambridge, Mass. 

Member of Sectional Committee—William Bowie, 
of Washington, D. C. 

The program of the session was as follows: 


Railroad track, its defects and abuses, and 


their amelioration: G. H. Barsour. Histor- 
ical; The age of the drawn and that of the 


driven wheel; ancient English tramways; the 
institution of that distinctively American prin- 
ciple now governing the construction of railroad 
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track as now practised by all the steamroads in the 
world, wherein the equipment upon its track con- 
stitutes a flexible superstructure upon an elastic 
roadbed. Defects: Weak rails; narrow railheads; 
excessive deflections; joints. Abuses: Worn and 
ragged wheels; improper wheel spacing; dynamic 
augments; lateral thrusts. Ameloriation: In- 
creased bearing on ballast; decreased depth of bal- 
last; augmentation of rail; imereased lateral 
strength; broader head; more frequent lateral fas- 
tenings; maintaining height of rail at the mini- 
mum, 

The scientific principles of building codes: J. A. 
Frreuson. A good building code oceupies a very 
responsible position among the vital issues of mu- 
nicipal welfare. Properly planned, a building code 
should insure safety to life, limb, health and prop- 
erty, and should function to minimize loss or in- 
jury to either. Progress in the arts has introduced 
many new factors in the occupation of buildings, 
which necessitate the scientific handling and 
classification of the requirements and progress in 
building has made it possible to classify the vari- 
ous forms of building construction into distinct 
groups. The same progress has made it possible to 
classify occupancies and construction of buildings 
and to specify the minimum allowable construc- 
tion for the various occupancies. This it is now 
proposed to do in one notable case for the city of 
Pittsburgh, Pa. Other phases of this subject are 
susceptible of scientific definition, and in order to 
properly regulate buildings it is becoming increas- 
ingly necessary to classify and define in a scientific 
manner all subjects. The paper gives typical ar- 
rangement for a code and explains the reasoning 
upon which it is based as well as for the classifi- 
cation of other regulatory provisions in a good 
building code. 


Relative efficiency of different methods of re- 
pairing bituminous macadam and bituminous con- 
crete pavements: GrorGeE H. Bites. The bitu- 
minous macadam and bituminous concrete pave- 
ments in their various stages of disrepair offer ex- 
cellent opportunity to the highway engineer for 
study and experiment. The methods of repairs to 
pavements of these types have advanced to such a 
degree in recent years that there are innumerable 
instances where pavements have been reclaimed 
by scientific analysis of the causes of deteriora- 
tion and by efficient application of the principles 
of repair applicable to each case. Central bi- 
tuminous mixing plants are advisable where the 
amount of yardage and its accessibility warrant 


-as in eases of municipalities. In most other cases, 
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general repairs can be made successfully with cold 
bituminous preparations. 

The efficiency of the application of cold bitumi- 
nous materials for surface treatments on gravel and 
broken stone roads: Juuius ADLER. In the devel- 
opment of bituminous surface treatment practise 
during the past ten years, the most important step 
forward has been the recognition of the funda- 
mental necessity of a road well built in every re- 
spect, and having a mosaic surface especially 
adapted to receive the bituminous material. In 
the selection of the latter, a greater and desirable 
degree of uniformity of practise will follow upon 
a clear understanding of the characteristics which 
identify them as most suitable to serve the two 
functions of: (a) Priming; (b) smoothing and 
rendering impervious the road surface. The pre- 
cise limits of suitability of bituminous-treated 
roads can hardly be determined definitely in 
traffic units because of the difference in materials 
in use, and combined traffic and climatic conditions. 
From an economical standpoint, they represent a 
high annual maintenance charge which is an argu- 
ment in favor of their use in the preservation of 
existing roads, rather than in a program of new 
construction. The full possibilities in their use, 
however, will not be realized until high-grade orig- 
inal construction, scientific selection of materials 
and systematic maintenance are all combined. 

Present status of granite block pavements: C. D. 
PoLLtock. This paper describes the improvement 
of the granite block pavement from its early form 
to the latest types of smooth surface, close jointed 
pavements. The latest and best joint fillers are 
shown and likewise the various cushions or beds 
for the blocks. The great improvements which 
have been brought about in making granite blocks 
and also in laying this pavement, in recent years, 
are due entirely to the cooperation between the 
engineers and the quarrymen. The engineers 
learned enough of quarrying to draw specifica- 
tions calling for the best practicable block and the 
quarrymen have exerted themselves to make that 
block. 

Rattler tests for paving brick of various depths: 
Wittiam C. PERKINS. Discussion of the rattler 
used for testing paving brick and a short history 
of same. The testing of paving brick of different 
depth and the theoretical determination of an al- 
lowance or differential for same. Discussion of a 
modification of the abrasive charge in rattler in 
the testing of paving brick. 

Motor trucks and long distance highway trans- 
portation: Maurice B. GrREENOUGH. Statistics 
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show that the railroads have nearly if not quite 
reached the limit of their capacity for freight 
hauling, At the same time there is a growing 
shortage of cars. They themselves have advo- 
cated the use of motor trucks on the public high- 
ways for short hauls to relieve congestion. In- 
creased highway construction and organized effort 
to encourage the use of highways are essential to 
make the potential relief an actuality. 


The construction and maintenance of highways 
under war conditions; ARTHUR H. BLANCHARD. 
Since the United States entered the war, motor 
truck transportation on country highways has 
rapidly developed due to the following causes: 
First, the marked increase in the tonnage and 
bulk of shipments; second, the lack of railroad 
equipment to efficiently handle freight and ex- 
press transportation; third, the inadequacy of 
railroad terminal facilities; fourth, the United 
States government priority orders; and fifth, the 
intensified consideration of economic problems, 
the solution of which would lower prices of the 
necessities of life. Suggestions relative to con- 
struction and maintenance of highways under war 
conditions: (1) Maximum use of motor truck 
transportation of materials and machinery; (2) 
amendment of onerous traffic regulations which 
prevent economic use of motor trucks; (3) modi- 
fication of state laws to permit construction and 
maintenance of highways by day labor; (4) 
award of contracts to responsible contractors on a 
cost plus a profit on labor and rental of equip- 
ment, all materials being furnished by the state or 
county; (5) modification of contracts and specifi- 
eations which place all liabilities on contractors; 
(6) maximum use of labor-saving machinery; (7) 
maximum utilization of convicts and prisoners of 
war; (8) construction and maintenance of mili- 
tary highways by the United States government. 

The second session was held on the afternoon 
of December 28 in the Lecture Hall of the Mellon 
Institute, Vice-president Dr. Henry 8. Drinker in 
the chair, with an attendance of about one hun- 
dred ten. This meeting was a joint session with 
Section C; Society for the Promotion of Engi- 
neering Education; Engineer’s Society of West- 
ern Pennsylvania; Pittsburgh Section, American 
Electro-Chemical Society, and the Pittsburgh Sec- 
tion, American Chemical Society. The program of 
the session was as follows: 

Vice-presidential address, some needs of engi- 


neering: Dr. Henry M. Howe. Printed in the is- 
sue of Science for January 25. 
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Mechanical manufacture of window glass: Dr. 
F. L. BisHOP. 


A manufacturer’s experience with graduate 
chemical engineers: 8. R. CuurcH. Two years’ 
experience with about one hundred graduate chem- 
ical engineers has suggested the following appar- 
ent deficiencies in training seemingly common to 
men from a large number of colleges: 

1. Lack of judgment necessary to weigh correctly 
(a) the value or limitations of test data; 

(b) the degree of accuracy required; 
(c) the occasion for choosing quantitative or 
qualitative methods of analysis. 

2. Lack of sufficient imagination to grasp the indi- 
eated possibilities for further work pointed 
out by experiments themselves partial or com- 
plete failures. 

3. Lack of ability to write a report sufficiently 
well ordered and comprehensive to do justice 
to the merits of the work accomplished. 

The writer favors the five- or six-year course for 

chemical engineers but urges that especially in 

abbreviated courses the student be given a better 
practical sense of commercial values. 


A survey of high-school chemistry in Pennsyl- 
vania; ALEXANDER SILVERMAN. The report in- 
cludes graphs and tabulated answers on college 
preparatory chemistry from 126 of 971 schools re- 
ceiving information blanks. Answers cover length 
of course, when given, whether preceded or fol- 
lowed by physics, number of lecture periods per 
week, recitation periods, length and number of 
laboratory periods, number of sections of each and 
number of pupils per section, text-books employed, 
laboratory manuals employed, elements omitted, 
theories, laws and principles omitted. Also infor- 
mation about general science and other chemistry 
courses given, number of subjects taught by in- 
structors together with number of hours of lecture, 
recitation and laboratory practise conducted. Fur- 
ther, the training received in preparation for 
teaching. The great lack of uniformity already 
observed leads the author to recommend standardi- 
zation by a state commission, or preferably by the 
United States Commissioner of Education, with 
power to enforce standards so that colleges and 
universities may begin their work where the high 
schools end, thus avoiding duplication. 


The following resolution was unanimously 
adopted: 

Resolved, That the thanks of the Joint Confer- 
ence be extended to the New York World, the New 
York Times and the Jeweler’s Circular for co- 
operating with the chemists of the United States 
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in the conservation of platinum by excluding the 
word platinum from their advertising columns. 

The third session was held on the morning of 
Saturday, December 29, in the Applied Science 
Building of the Carnegie Institute of Technology, 
Vice-president Dr. Henry S. Drinker in the chair, 
with an attendance of about forty-five. The pro- 
gram of the session was as follows: 


Solution of spherical triangles by diagrams: 
Horace R. THAyeER. All spherical triangles may be 
solved by the use of two simple formule. If now 
these be accurately computed and plotted, they 
may be employed to solve many cases which occur 
in practise with a minimum of cost, at the same 
time lessening the danger of serious error. 


Conservation of fuel through smoke regulation: 
J. W. HENDERSON. Conservation that merely con- 
templates withholding the natural resources from 
use, keeping them in their natural state, can 
hardly be considered conservation in its broadest 
application. The logical starting point is that of 
‘‘taking stock’’ of the natural resources. Having 
this knowledge, conservation can be carried on, on 


the basis of ‘‘the application of common sense to . 


common problems for the common good.’’ The 
needless waste of fuel and of recoverable by-prod- 
ucts, in this country, has been conservatively esti- 
mated at one billion ($1,000,000,000) dollars an- 
nually. Investigations and experience demon- 
strate that the production and emission from 
stacks, of smoke prohibited by law, means waste— 
direct, waste of combustible materials and their by- 
products and contributory, contingent waste of 
building materials, household goods, vegetation 
and of human energy, both physical and mental. In 
a few cases smoke regulation is under state control. 
Many foreign countries have placed it within the 
activities of their central governing powers. The 
work in Pittsburgh has proved that smoke regu- 
lation is a fuel conservation problem. Smoke 
means waste. Proper smoke regulation results in 
saving fuels. Conservation as proposed will induce 
complete combustion of them and stop the pro- 
duction of smoke. Smoke regulation is so closely 
related to conservation as to indicate the necessity 
of the government adopting it in its program of 
conservation. The work can not be of a construc- 
tive and permanent character if left to the fluctu- 
ating political activities cf the cities, counties or 
states. The way to meet the requirements is to 
not make the smoke. This is accomplished by se- 
curing more perfect combustion. The subject de- 
serves the attention of scientists and of practical 
engineers and of every thinking man and woman 





546 


who appreciates that there is an ‘‘ inalienable right 
to life, liberty and the pursuit of happiness.’’ 
Smoke regulation of the character indicated should 
be country-wide, 


Modern tendency in locomotive design: L. E. 
ENDsLEY. The locomotive of to-day is being 
scientifically designed and constructed in order to 
produce as efficient and powerful a locomotive as 
possible with the minimum of weight. Special 
grades of steel are used and some parts are being 
heat-treated in order to get a stronger part of less 
weight. To-day a horsepower is being developed 
in the modern locomotive with thirty per cent. less 
coal than that fifteen years ago. This has all been 
brought about by the addition of superheaters, 
brick arch, stoker, etc. 


Measuring telephone transmission: R. L. 
Snyper. Brief review of the advance made in the 
art of measuring transmission over telephone lines. 
Notation of the characteristics of circuits which 
cause losses in telephone transmission. Pointing 
out that savings are accomplished by the advance 
in the art of calculating and measuring telephone 
transmission. 


Industrial housing and town planning: GEORGE 
W. Case. Many of the industrial towns being 
built in America are laid out according to the 
Garden City idea, a method of city planning which 
originated in England. A Garden City plan is one 
in which sufficient ground is devoted to each house 
to provide, in addition to plenty of light and air, a 
garden for every family. The streets are generally 
laid out to curve with the contours, to reduce the 
amount of grading and allow the placing of 
houses to obtain the best architectural effects. 
Parks and playgrounds provide places for recrea- 
tion and proper restrictions insure permanent 
homes. Under an enabling act of 1890 the British 
government lends money on Jong-term bonds, to be 
used in building houses for working people, on 
tracts laid out in the above manner. We need such 
a law, in this country, to properly develop the 
boundaries of our industrial cities, so they will 
not become slum areas and also to build permanent 
houses for our working people, in well-laid-out 
tracts, and finance them so that the payments can 
be made to fit the income of the wage-earner. The 
high labor turn-over, being experienced in our in- 
dustries at the present time, is receiving much at- 
tention from employers, and those who are build- 
ing houses, of the right sort, report substantial 
successes in stabilizing their labor forces by this 


means. 
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The electrical safety work of the Bureau of 
Standards: M. G. Luoyp. A study of the accident 
hazards connected with electrical work led the 
Bureau of Standards to formulate a set of rules 
for the construction and operation of electrical 
equipment which is known as the National Elec- 
trical Safety Code. These rules were published 
over a year ago after many tentative drafts had 
been criticized and revised by conferees represent- 
ing the various utilities, inspection interests and 
state commissions interested in and affected by the 
rules. The Code has been cordially received and 
is receiving general application on trial with ten- 
tative and in some cases formal adoption by fed- 
eral, state, municipal authorities and private bodies. 

Higher harmonics of polyphase electrical sys- 
tems: V. Karapetorr. Higher harmonics in a 
symmetrical m-phase system are considered for 
both the star and the mesh connection. It is 
shown which harmonies can not exist in the mesh 
voltage although present in the star voltages, and 
which harmonies give rise to circulating currents 
in a mesh. The phenomenon of oscillating neutral 
is explained and the effect of secondary mesh cur- 
rents in furnishing transformer magnetizing cur- 
rents is diseussed. Polyphase magnetomotive 
forees are treated in the most general case when 
harmonies are present both in time and in space. 
Formule are given for the order of harmonics 
which produce gliding and pulsating M.M.F.’s. 


Mineral composition of refractory silica brick: 
J. 8. McDowz.i. Of the minerals tridymite, cris- 
tobalite and quartz constituting silica brick, tridy- 
mite has the lowest thermal expansion. An all- 
tridymite brick would, therefore, have the lowest 
spalling tendency. Microscopic analyses of brick 
burned from one to ten times show that at the slow 
rate of inversion of the quartz to tridymite, an all- 
tridymite brick would not be commercially prac- 
tical. Analyses of two bricks, one made of Bara- 
boo and the other of Medina quartzite, illustrate 
the greater rapidity of the inversions of quartz to 
eristobalite and tridymite with the finer textured 
Medina rock. 


Why dams fail: Epwarp Goprrrey. History of 
under pressure as an idea in the professional mind. 
Present status of the idea of under pressure. Loss 
of weight of dams and submerged piers discussed 
and compared. Tests of under pressure. Expla- 
nations of the failure of dams. The kind of 
masonry dams that fail. Inefficiency of some at- 
tempts at prevention of failure by uplift. 

ArtTHuR H. BLANCHARD, 
Secretary 














